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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

Nowadays it is common to use combinations of materials aimed at achieving special properties for parts
of a product. Thermoplastic elastomers (TPEs) are used in a large percentage of these applications for
functional, visual, acoustic, haptic and tactile reasons, with injection moulding used as the joining method in
the majority of cases.[34] Due to their thermoplastic nature, TPE materials are gaining importance steadily
in this area relative to vulcanized rubber.

Due to the wide variety of TPE types encountered nowadays and the large number of manufacturers, it is
difficult to reach comparative conclusions regarding the bond strength between two materials. Accordingly,
the purpose of this document is to specify a peel test procedure specifically for measuring the adhesion of a
TPE to a rigid substrate.

© IS0 2024 - All rights reserved
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Rubber, vulcanized or thermoplastic — Determination of
adhesion to a rigid substrate —

Part 2:

Adhesion of a soft thermoplastic elastomer layer
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1 Scope

This docunjent specifies a test method for assessing the peel strength of a thermoplastic elastom

arigid suby

This docun
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The following documents are referred to in thétext in such a way that some or all of their content
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1 — Persons using this document should be familiar with normal laboratory pr4
does not purport to address all of the safety problems, if any, associated with'i
isibility of the user to establish appropriate safety and health practices and to

5, or the generation of waste, that could constitute a local environmental hazard.
made to appropriate documentation on safe handling and dispesal after use.

trate. It is mainly applicable to soft components in the.Shore A hardness range.

hent specifies a test piece but not the injection‘moulding tool for its manufacture.
ht different results are obtained for test piecesproduced using different injection mou
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ts of this document. For dated. references, only the edition cited applies. For undated
dition of the referenced documment (including any amendments) applies.

Rubber and plastics test equipment — Tensile, flexural and compression types (const
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ubber and plastics,— Analysis of multi-peak traces obtained in determinations of tear s
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2013, Rubbér — Guide to the calibration of test equipment

Rubber>— General procedures for preparing and conditioning test pieces for physical tes
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3 Terms and definitions

No terms and definitions are listed in this document.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/
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4 Principle

The force required to cause separation of a strip of a TPE covering a rigid substrate is measured, the angle of

separation being 90° and the width and thickness of the TPE being fixed within specified limits.

Special TPE material descriptions are listed in Annex C for better understanding.

5 Apparatus

5.1 Tensile testing machine

A tensile testing machine in accordance with class 1 of ISO 5893 shall be used to perform the pee

] test.

5.2 Test|trolley

An examplg of a suitable test trolley used for clamping the test piece is shown in Figuré|l-and th
arrangemeht in Figure 2. The trolley mounting shall be such that the force required’to set the
including the guide pulley, in motion in the horizontal direction does not exceed 4q\,

All dimensjons are just a guide. The chosen dimension of the test specimen shal fit securely into
Dimensions iy
200
150 15 L0
2 b
1 1 |
. ) O O O o N
& S| G T
) o o of Q
s |

50 15

88

e clamping
test trolley,

the trolley.

millimetres

Key

1 clamped test specimen

2 mounting

3  clamping plates

4  guide pulley, free rotation shall be possible, a diameter of 8 mm to 9 mm is recommended

Figure 1 — Test trolley
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6 Calibs

The test apparatus shall be calibrated in accordance with the schedtile given in Annex B.

7 Testp

7.1 Forn

The test pi
be (2 £ 0,2
increased t

ISO 813-2:2024(en)

Dimensions in millimetres

ulley

ration

ieces

o (3 £0,2) mm.

of the soft component

n of the force the soft component is pulled from the rigid substrate

Figure 2 — The test piece clamping arrangement

1 and dimensions

pce shown in Figure 3 shall be used., The standard wall thickness for the soft compjonent shall
mm, but in the case of a TPE with a low hardness, the soft component’s wall thickpess can be

© IS0 2024 - All rights reserved
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Dimensions in millimetres
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220
| ®
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I
L0
Key
1 rigid substrate
2 soft cothponent
a 2-3x02
Figure 3 — Test piece
7.2 Test|piece fabrication using the injection moulding method
The test piecés shall preferably be fabricated using a two-component injection moulding |method in

accordance with the material manufacturer’s processing instructions. The recommended technique is the
core-back technique.l4] The tool’s surface in the region of the subsequent bond for the pre-moulded hard
component shall have a surface roughness of RA ranging from 2,20 um to 3,20 pum according to ISO 21920-1,
created by eroding the surface. The sequence of events in the moulding process shall proceed without
interruption.

All the surfaces of the test piece should be free from visible defects such as flow marks, sink marks and
air inclusions. Overmoulding at the interface region of the materials used should be avoided as far as
possible. No overmoulding shall be present at the hard component’s end face (strap-side). Possibly, a means
of compensating for shrinking of the hard component will be necessary. The tool design shall exclude the
formation of a weld line on the hard component. Note the examples of defects shown in Figure 4.

© IS0 2024 - All rights reserved
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7.3 Test piece with inserted rigid substrate

Test pieces with all types of rigid substrates can be produced using the insertion technique.

7.4 Number of test pieces

At least five test pieces shall be tested. Test pieces already stressed or damaged at the interface region shall
not be used.

8 Conditioning

Test pieces shall be conditioned for at least 16 h in a standard atmosphere of (23 + 2) °C / (50 £ 10) % in
accordancd with ISO Z3529.

a) hard component jetting KQ b) flow marks

c) airi sions d) sink marks

© IS0 2024 - All rights reserved
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.

f) overmoulding at the hard Q%Qp
N

©
O
A

vermoulding at the interface region onent’s

Figure 4 — Examples of defects

end face

29.

b out of the

mponent in
ce, and the

- O
9 Test gonditions 0<(
Carry out testing in a standard atmosphere of (23 * 2) °C/(50 1%& in accordance with ISO 23]
QO
10 Procedure \‘QQ)
Insert the test piece completely into the test trolley s\@%ix it in such a way that it cannot slidg
trolley during testing. OA
<
Attach the ftrolley to the lower mounting of t st machine. Clamp the free end of the soft co
the upper grips of the tensile machine sucl-crh it is at an angle of 90° to the specimen’s interfd
stripping direction corresponds to the testing machine’s tensile axis (see Figure 2). Ensure that the soft

component
mounting (
shall be abl

Peel the tefd
the test trg
peeled.

11 Expre¢

s free end fits against the _guide pulley and is not stretched or subjected to tensio
f the test piece can be a ed, for example, by using an adjustable guide rail. The
e to move freely alonéiﬁ,horizontal axis in the clamping system.

t piece at 100 mm,@n. In order to obtain evaluable results, it is recommended to use t
lley moves ragg han the separation of the tensile machine grips as a measure of

e
ssio?r§§ results

11.1 Peel

n. Accurate
test trolley

he distance
the length

Geonets

Calculate the peel strength W, in N/mm, using Formula (1):

wy ="
where

F

b

is the adhesion strength in N calculated in accordance with ISO 6133;

is the soft component’s width at the interface in mm.

© IS0 2024 - All rights reserved
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11.2 Fracture pattern

Visually assess the test piece fracture pattern using the classification system given in this subclause. The
decisive feature is the dominant fracture pattern without edge effects (see Figure 5).

Characterize the nature of the test piece failure using one or two characters describing the fracture pattern.
The first character describes the residue of TPE on the hard component (see Figure 5). The second character
describes where TPE strip fails during the measurement (see Figure 6).

0 % TPE residue on the rigid substrate with complete peeling;

(1-50) % TPE residue on the rigid substrate;

(.. 1=-97) %70 1 FE Tesidue on the rigid substrate,;

o o w >

Failure of the soft component — peeled length of less than 15 mm is allowed;

A/D miixed fracture pattern “A” and “D”, with first “A” and then the TPE strip failing;
B/D miixed fracture pattern “B” and “D”, with first “B” and then the TPE strip ‘failing;
C/D mlixed fracture pattern “C” and “D”, with first “C” and then the TPE stfip failing;

E sgmple destruction with hard component/rigid substrate residue-on the TPE (no figure).

<15 mm

NI
Key
A no TPE[residue on the rfigid substrate
B (1-50) Po TPE residueon the rigid substrate, no TPE break
C  (51-99) % TPE residue on the rigid substrate, no TPE break
D  sample|destruetion — soft component torn off (< 15 mm)

Figure 5 — Fracture patterns

© IS0 2024 - All rights reserved
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A/D B/D

no TH
(1-5
(51-4

E residue of on the rigid substrate; TPE strip torn off
) % TPE residue on the rigid substrate; TPE strip torn off
9) % TPE residue on the rigid substrate; TPE strip torn off

Figure 6 — Fracture patterns continued

e patterns A/D, B/D and C/D indicate the peeling length between the beginning and th
e Figure 6).

eport

bort shall include the following information:

details:

ull description of the sample and itsterigin including the TPE material and the rigi
pd;

e method of preparation of the test piece from the sample including the fabricati
pction moulding/insert moulding and injection direction of the soft component;

 soft component wallthickness;

y defects present-on-the test piece;

thod:

11] referénce to the test method used, i.e. this document (ISO 813-2:2024);

Fails;

e TPE strip

1 substrate

PN process,

taboratory temperature and humidity;

2) the time and temperature and humidity of conditioning prior to test;

3) the temperature of test, if other than standard laboratory temperature and the relative humidity;

4) details of any procedures not specified in this document;

test results:

1) the number of test pieces used;

2) theindividual and the mean test results;

© IS0 2024 - All rights reserved
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3) a record of the force/distance curve, quoting the peel strength and the spread of force peaks in
accordance with ISO 6133;

4) the classification (letters A to E) and optional photographs of the fracture patterns;
5) for classifications A/D, B/D and C/D, report the peeling length;
e) date of test.

Annex A is an example of the documentation of the injection moulding parameters and the results of the test
report.

© IS0 2024 - All rights reserved
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Annex A
(informative)

Example of listing the test results

A.1 Protocol for results

Table A.1 is a sample protocol for the expression of results.

Table A.1 — Example of protocol

Results of peel tests in accordance with ISO 813-2 on ...

Rigid subst

rate

TPE

Soft compd
ness

nent’s wall thick-

O 2 mm

O3 mm

specimen

Defects pré¢sent on the test

Storage conditions

Curve shapg

e (diagram)

Peel streng
with the ad

th W, in N/mm,
hesion strength F

and the soft component width b

Number of

tested specimens

Spread of f}

prce peaks, in N

Classificat
fracture p4
photograp

on (A to E) of the
ttern with colour
h, if necessary

Indication
direction o

substrate

of the injection
f the soft compo-

nent in prgportion to the rigid

Non-standard conditions

© IS0 2024 - All rights reserved
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A.2 Description of injection moulding parameters

Table A.2 is an example form for the description of process parameters.

Table A.2 — Description of process parameters (injection moulding)

Process parameters

Material

Chosen setting

The materials manufacturer's
specification

Cylinder temperature in °C

Rigid substrate

TPE

Tool tempefature in °C

Rigid substrate

TPE

Volume flow rate in cm3/s

Rigid substrate

TPE

Packing pregssure in bar

Rigid substrate

TPE

© IS0 2024 - All rights reserved

11



https://standardsiso.com/api/?name=fdc13b10599849972af2dcfdb9fbaec1

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Principle 
	5 Apparatus 
	5.1 Tensile testing machine 
	5.2 Test trolley 

	6 Calibration 
	7 Test pieces 
	7.1 Form and dimensions 
	7.2 Test piece fabrication using the injection moulding method 
	7.3 Test piece with inserted rigid substrate 
	7.4 Number of test pieces 

	8 Conditioning 
	9 Test conditions 
	10 Procedure 
	11 Expression of results 
	11.1 Peel strength 
	11.2 Fracture pattern 

	12 Test report 
	Annex A (informative)  Example of listing the test results 
	Annex B (normative)  Calibration schedule 
	Annex C (informative)  Glossary 
	Bibliography 

